Improving the thermostability of Geobacillus stearothermophilus xylanase XT6 by directed evolution and site-directed mutagenesis.
Protein engineering of the thermostable xylanase XT6 from Geobacillus stearothermophilus was performed to obtain enzymes with improved thermal tolerance. Mutants producing such enzymes were obtained after several rounds of directed evolution using error-prone PCR and sequence family shuffling, in combination with a consensus-based semi-rational approach. The most thermostable mutant enzyme contained 13 amino acid substitutions and its half-life of inactivation was 52-fold of that of the wild-type. Its reaction temperature for maximum activity increased from 77 degrees C to 87 degrees C, and catalytic efficiency (k(cat)/K(m)) increased by 90%. The mutant is of potential interest for industrial applications.